In order to obtain increased understanding of community response to aircraft noise, a comprehensive subjective study was designed and implemented to realistically simulate the aircraft noise exposure experienced by residents living both near and far from airports. The test was designed to present a wide range of daily aircraft noise exposures varying broadly in both quantity and amplitude. The "In-Home" study was supported by a computer controlled sound playback system which exposed test subjects to aircraft sounds during a daily fourteen hour test period. Each day the system played from 0 to 448 flyovers as the test subject went about his or her normal activities. At the end of the day, the test subjects rated their annoyance to the flyovers they had heard. The noise exposures presented during nine weeks simulated different combinations of runway activity, aircraft flyover altitude, 'rush hour' conditions, and occasional loud aircraft among many low sound level flights.
INTRODUCTION
Considering the ever-increasing number of runway expansions and operations at airports and the dense community populations that surround them, there is a necessity to improve models that predict peoples' annoyance response to aircraft flyover noise. The In-Home Noise Generation/Response System (IHONORS) provides a degree of situational realism not available in the laboratory and a degree of control over noise exposure not found in community surveys. A computer-controlled audio system generates aircraft flyover sounds, measures noise levels, records the subjects' ratings and can be placed and operated in individuals' homes for extended periods of time. The system was used to conduct an in-home study of subjective response to commercial aircraft flyover noise. The primary objective of the study was to determine the validity of equivalent sound level (Leq) for an extreme range of number of aircraft flyovers in a realistic environment.
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The IHONORS system consisted of a computer and compact disc player that played flyover sounds at randody selected, pre-programmed times through three or four loudspeakers located in rooms in which each test subject indicated he or she spent their time while awake at home. Two indoor microphones and sound level meters measured flyover levels as they occurred and continuously measured ambient noise levels in the home. Following the test period, the test subject used a trackball to answer a series of questions about his or her activities during the day and about his or her subjective response to flyovers heard. Once a week, noise measurements and test subject responses were downloaded via a modem to a central computer.
TEST PLAN
Eight IHONORS systems were used to conduct the In-Home study of subjective response to commercial aircraft flyover noise. A system was deployed for 63 days in each of 33 homes. Each day the system played aircraft flyovers during a 14 hour period as the test subject went about his or her normal activities. At the end of each 14 hour test period, the test subject rated his or her annoyance to sounds heard during that day. A total of 297 weeks of data including over 2000 subjective annoyance responses to daily flyover exposures were collected.
EXPERIMENT DESIGN
Noise exposures presented during the nine week testing period simulated different combinations of runway activity, aircraft flyover altitude, 'rush hour' conditions, and occasional loud aircraft among many low sound level flights. All aircraft sounds were made from recent recordings of stage HI aircraft (a 737, a 757, and a DC 10) and a general aviation aircraft (twin engine Cessna); they were filtered to replicate those aircraft as each would be heard inside a residence with the windows closed. There were four basic exposure types, each designed to mimic possible aircraft exposure environments that could exist both in close proximity to airports as well as an extended distance from them. A total of 39 exposures conditions (some of which were repeated) were randomized and presented to the test subject each day.
'Base' exposures were composed of randomized daily events all presented at the same sound exposure level and fairly evenly distributed throughout the 14 hour test period. Four A-weighted sound exposure levels were used for this type of exposure: 50, 56, 62, and 74 dB(A). To simulate varying levels of runway activity, events occurred infrequently (one flyover per hour or 14 per day) up to more than the maximum for a single runway (32 flyovers per hour or 448 per day). Combinations of level and frequency defined 16 base exposure conditions. Past studies have indicated that infrequent and loud single events may produce negative community reactions that exceed the predicted annoyance response. To address this issue, a 'peak' exposure type was designed. This type consists mainly of low sound level flyovers with an occasional loud flyover interspersed among them, Peak events were limited to jet aircraft. There were three varying degrees of loudness for peak events; they were 10, 15, and 20 dB above the lower sound exposure levels for the given test day. The frequency of peak occurrences was varied from 2 to 8 peak events per 14 hour test period. A total of 12 peak exposure conditions were defined.
Lastly, it was felt that the daily pattern of aircraft noise exposure maybe an important factor in determining what drives peoples' annoyance. As a result, a 'cluster' exposure type was defined in which the distribution of events for the daily test period was varied. Nine cluster exposure conditions were included in the test. To imitate 'rush hour' operations at an airport, a percentage of events were more densely packed around certain hours. A morning rush hour, an evening rush, both a morning and an evening rush, and one extended evening rush were simulated.
SUMMARY
There are increased questions as to the viability of the equal energy hypothesis and metrics to account for broad exposure ranges in number and levels of aircraft events. Subsequent data analysis will seek to provide a basis of understanding of annoyance response to enhance predictive algorithms for a wide range of aircraft noise exposure conditions.
